I. INTRODUCTION
Magnetic refrigeration based on the magnetocaloric effect ͑MCE͒ has attracted much attention due to its potential advantages such as environmental friendliness and relatively high efficiency over traditional vapor-compression refrigeration.
1 Currently, a large isothermal magnetic entropy change ͑⌬S M ͒, as an important parameter for evaluating the amount of the MCE, has been found in materials with a first-order phase transition such as Gd 5 ͑Si, Ge͒ 4 , 2 La͑Fe, Si͒ 13 , 3,4 MnAs, 5, 6 MnFe͑P,As͒, 7 Ni 2 MnGa, 8 etc. The first-order phase transition yields an intense and sharp magnetocaloric response peak while the second-order phase transition produces a broader and less intense peak. However, the refrigerant capacity ͑RC͒, that is, the amount of heat that can be transferred in one thermodynamic cycle, 1,9 which also takes into account the width and shape of ⌬S M versus T curve, is a more relevant parameter when evaluating the technological interest in a refrigerant material. Furthermore, the hysteresis loss as well as the slow kinetics inherent in materials with a first-order phase transition may reduce the actual magnetocaloric efficiency of these materials. Thus, a compromise between the peak entropy change and the width of the peak is necessary for a working prototype, as discussed by Wood and Potter. 9 Recently, soft magnetic amorphous alloys with a secondorder phase transition have become attractive for magnetic refrigerant applications due to their reduced magnetic hysteresis ͑actually negligible͒, high electrical resistivity ͑which would decrease eddy current loss͒, high corrosion resistance, and tunable Curie temperature ͑T C ͒. [10] [11] [12] [13] [14] Among them, the special attention should be paid to the heavy rare earth based amorphous alloys for they possess large magnetic moments and profuse magnetic structures. In this work, the magnetic properties and MCEs of two Gd-based amorphous alloys, Al 15 ingot is between 1273 and 1373 K. The amorphous character of the as-quenched alloys was confirmed by x-ray diffraction. The measurement of magnetization as a function of temperature and field was carried out by using a Quantum Design superconducting quantum interference device magnetometer. The heat capacity measurements were performed using physical property measurement system ͑Quantum Design͒.
The magnetic entropy change due to the application of a magnetic field H was evaluated by treating the temperature and field dependent magnetization curves with the numerical approximation to the equation
where the partial derivative is replaced by a finite difference and the integration is performed numerically. Figure 1 shows the x-ray diffraction patterns for the asspun Gd 71 Fe 3 Al 26 and Gd 65 Fe 20 Al 15 ribbons, where there appear broad diffraction peaks but no appreciable peaks corresponding to a crystalline phase, indicating that each alloy has an amorphous structure. The MCEs of Gd-based amorphous alloys were obtained by using Eq. ͑1͒ through the isothermal magnetization curves at different temperatures. As an example, Fig. 3͑a͒ displays the isothermal magnetization as a function of magnetic field in a temperature range of 65-170 K for amorphous Gd 71 Fe 3 Al 26 alloy. The sweeping rate of field was slow enough to ensure that the data are recorded in an isothermal process. Figure 3͑b͒ shows the corresponding Arrott plot 15 under a field change of 0-5 T. A large temperature width of the −⌬S M peak ͑when the peak value is identical͒ is advantageous to obtain a large RC characterizing the refrigerant efficiency of the materials. The RC was measured in literature by using different methods. 9, 19 Here the RC values are determined by numerically integrating the area under the −⌬S M -T curve, with the temperature at half maximum of the peak used as the integration limit. 19 By using this method the RC values for Gd 71 Fe 3 Al 26 and Gd 65 Fe 20 Al 15 under a field change of 0-5 T are obtained to be 750 and 726 J kg −1 , respectively. These values are much larger than those of most classical crystalline magnetic refrigeration materials such as Gd ͑556 J kg −1 ͒ ͑Ref. 20͒ and Gd 5 Si 2 Ge 2 ͑305 J kg −1 ͒. 21 They are also much larger than that of amorphous Gd 55 Ni 25 Al 20 alloy ͑640 J kg −1 ͒, which has the largest RC value among the magnetocaloric materials reported. 16 The high RC is due to the glassy structure that extends the large MCE into a larger temperature range. For comparison, magnetocaloric properties of some typical materials as well as our materials under the same field change are listed in Table I . 
III. RESULTS AND DISCUSSION

